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[Problem] To enable stable high-gain amplification with low 
10 noise characteristics and wide dynamic range, suitable for 
a light source for excitation of a Raman amplifier and the 
like . 

[Solving Means] In the neighborhood of a GRIN-SCH-MQW active 
layer 3 which is formed between a output-side reflecting film 

15 15 provided to the output end of laser light and a reflecting 
film 14 provided to the reflecting end of the laser light, 
diffraction grating 13 is arranged at the output-side 
reflecting film 15 side. Combined setting of oscillation 
parameters including an oscillator length Lr and wavelength 

20 selective characteristics of the diffraction grating 13 is 
performed in such a way that a product obtained by multiplying 
a coupling coefficient Ki and a diffraction grating length 
Lg of the diffraction grating 13 is set at 0 . 3 or less, thereby 
outputting laser light which includes two or more longitudinal 

25 modes of oscillation in a half width of oscillation wavelength 
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6 0 m mOif (CM^ I -L#tt^/Tt, ^(DttLOM^^^Xfe, fiff*. I 
-L«fttli§5)il/j:^ofc 0 &4b\ ^^|^ K i=l 1 c m" 1 ^ tUl*3V>T|Hl 
3r«HF-&LgflS2 0 0 nm(Dt^t, &&&MKi=2 0 c m" 1 *© <t # td*5V ^TIH 
Sft&^SLg^l OO^mtO^CIt I -L«H4##b*Wfco 

[0 0 6 6] 

oT(H|^^ftLg^3 0 m mO <t # <^> I -L#ttTfct9, I -L#tfe&S&$r& 
J&^Sr^U I2l2tt\ Ki^ 2 0 cm^-CfcoTlHlJff&T-SLgiSl 0 

0/imW^OI-L«fel I'-LWtt^-^ftffJ&ai^Sr^U, 013 
W\ jc id* lie m- l TfcoTlE|^|&^SLg^4 00/;in©^©I- 

L#t4T*fc«9, I - L#teas*&fc4§£'&^L-CV>5 0 &*5, 01 1—01 3T- 
«\ # I -L#tt^^k^^>^ l 9 J ^'r<-r5)fci6, I-Lft^LPl~LP3© 
l»T*fc5MiSE l-SEStf^T/TtT^So 

Proof - 2001/05/01 
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[0 0 6 7] 

mi lte^Lfc&frttl -LflMttt, gc+mAa»e>l 5 0 0mAgg*t% *: 
i^asa^LTfcbT* iEtbm»fc I optf* i 2 0 0mAi£fT^4 0 0 mW 

£?T*&V^ I - L<KM4«\ KSbfgftE I op^ 9 0 OmAjoitJ^l 2 0 OmAfefeX'* 
yni, K2B4U ^^^IMtfrfl^^LTl^o 

bfc^&& I -L#t£tt, Mbm»ft^9 0 0mAi5fT^#^^y^K3^4 
[0 0 6 8] 

SW^GR I N-S CH§t©|fflO)|$ dsp, |E]#r ^t^<OW £ t gi\ [allfftS- 
tt, [Uiff^^-iGR I N-S CHjg£tf>K|(Z>J9& dsp/Htfrt&^Off^ tgi\ |e] 

^T-m^ft x g r& 7 ^ — * t-rzm&xm ztizztx&Za -r%t> 

■h, ^#t<citt, HJrttftGRIN-SCHii^OJISdsp, Uttfag- 
[0 0 6 9] 

-Cfc5Mi8fc5n<Z> r,ci-Lgj liiotl-L^ttlrifffit^Srtl:*^ HI 1 
0TU iici* Lg^S TO. 06J <b ro. 1J TO. 12j<E>£tKlI-L 

#tt^&£?-efc<9, mm - Lgfr ro. 2 j <z>£:tK:. ^gjf-c^ I -l# 
tSfe* s ^btb, i»Ki-LgdS To. 4 j £A_htf>t£K:, I - LWmmbti 

TV>§ 0 r<Ojg*d»b % ^/ci-LgdS TO. 3j glTOill-Wil-L 

#ttds#e>H, ra^i- Lgas ro. ij ^ttjdftii* i -L^mmbfr 

Proof - 2001/05/01 



_ StUB ¥«13f 5^- IB 
ll#^=AO 0 9 2 6 #^2001-134545 gj 20/ 37 

• Lgjjs ro. 0 3j fc^Ki/hS^ii^fcite, &g<z>§|#£*as+$H£?T*.-r 

10 0 7 0] 

3tffi^3<OBII^S:*b, ^n^Mt iE»m»ft I op& 6 0 0 mA-S-^lfc t %<D1& 
k i • Lgfcl^-Sftffi^oraflfcSrTFLTl^So r. C1T\ fg r i • Lgi* To. 1J 
<ob%\ZLyt\&M*&Xm. T2 6 0j mW^Ti, ofc, %ffi.&7frr<D}*m 

k i • Lg^ TO. 0 6 J <Db%X*&K) , ^<Z>£f ^3ttti^ffi r 2 4 3 J mWt'fe 
So ffUi • Lg# To. 1 J ^±W5t, i(ci- Lg^#<^5i^ 

oT, H1^7tm^^{£T-r5^[^]^fc5o Lfc^ot, iKi - Lg^ To. lj 

[0 0 7 1 ] 

^/ciiH]^*&^S.Lgi:^{i#^^-rSii:^x^S 0 _hi& Lfc «£ 5 M 

, ^Micill, lelJf^tGR I N-SCHlt©r B 1^)?$dsp, \E}$rfe^- 

<Dm.%itmi^7£-rz>zbfcx-zz> 0 tittup m 1 5 j^-r £ 9 znb<D 
. m*i • LgcDimt, mmtt ro. u fesv^^siift ro. osj t^zz 

[0 0 7 2] 

fctZ-it, ^Mki^ r2 4. 4j (cm" 1 ) , [U#rl&^* LgSr T4 0J 
m) £ £Sk i • Lg£r To. 0976 = 0. 10J i^tSiM^ I 

spSr T5 0J (nm) % [al#rf&^>J?$ t gr£ T3 0J (nm) % m%X&*1&f& 
SS^gr^: ri. lj (/xm) £ LTV^ 0 

Proof - 2001/05/01 
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[0 0 7 3] 

^©IS«liaWt lUffN&T-l 3^GRIN-SCH-MQW®ttl 
3©i5ft'feoT, mtt^SttJUl 5$!lia§:U\ Ig^S^.l 100-1550 
H mroi^fcot, *tg^gL^ 1 3 0 0 /z mcom-^. [Sifr&^K: Lg£ 3 0 

[0 0 7 4] 

<«0. 2i^T, $b(^*b<«0. lJ^TttsrtiUot, ^^^y 

[0 0 7 5] 

[0 0 7 6] 

-$-Z>Z.btfX%Z><DmfthfrXibZ>o 
[0 0 7 7] 

(mm^mm 2 ) 

f*. m^rt&^i 3tf*>b&mztt\^xmb€&ftr>$i&M$imz£^x, 

[0 0 7 8] 

Proof - 2001/05/01 
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mi 6«u r 2 Tfc?. u-f 
— irasn©*****^ h^^-rm-efeSo mi 7k:*5v^t, mtff^i 3 

o LfcA?oT; HUf^ 1 3 a , 1 3 b^iS^^tSiftft^^^ Ott, 
4B*<E>3S!6ifc£:*^ b/KD^jti(ilA A. h «fc 19 tjJEdSofeiNSfiA 1 h' £WL 

[0 0 7 9] 

oT> 2^(Dmm^l 3 a, 1 3 b ^tStt *b*L5o **5, *SSSLIi, 13 

oo/imm ^(DttLoimm^ nt&<DMMi tmzx-fov, m—m^^ 

Km— ft" LTl^ 3 „ HJiFr&T- 1 3 a M3C? o STf^5 0/imT* 

5 0nmtfcot$ftl 2<z>&g3S&tt£r#i-5o (U^r^ 1 3 ate, mttiliJS 
ItR 1 5 i£^t-S9!tt btb, iHlSftt-f 13bll E8f»-?- 13a roSttIK 1 4 
S££f£l /zm^*3VNTK#tflIl 4{|!l(^^btL5 0 i&fi X 1 «r»«-f SlUSftt 
?13 a^jlSiAx^, mmi 2SrSlH-rSlHl5ft&^l 3 b<Z>JSJHA 2 £<Z>ra«tt 

A l = A 2 + 0 . 2 (n m) 
T?& «9 . fflfRAx, A 2 lt 1 4 8 0 nmifi^^iST'fcSo Eiffel 3 a 

<^ffi#t{iijKttfli i 5 iMftsffi t mftm&mm 1 5 1 wra &-r s r. t a>m& tv ^ 

i&"rbfcBSi-<5KKK:Lfc<Tfc. Htfrft^ 1 3 a, 13 b <Dmmz&wir 

5$£H(*u fc^r^f^2 o m m~ i o o nmmm^mmp^xmMm^mi sa>b 

Proof - 2001/05/01 
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[0 0 8 0] 

El 1 8 HI 1 6 t^LfclHliJfte^ 13a, 13b §riSltfcm-^^*5it 
5 I -L#14cD|gm^i-mX'feSo iiXIt #H]Jlf^l 3 a, 13 

b©ft$^5 o MmT-foSfctf). [HliJTte^fiLg/^i 0 0 // mCO^-g- £ tttfc b"C 
V^ c Hll 8(C*3V^T, &&&&KiblB\VT#tttLgk<DfaK.i ' Lgfl* ro. 2 

j ©ti, i -L<m*«:^»A#-e*>ofeas, r^mjfft&T-i 3 a, nb^i 

[0 0 8 1] 

9 a, n ©is w^mfe^^ti 2 -ca>5 if ^«©j^ffl^j<©flf figsr^-rie 

z/fT'&Y), Z.<D®$rfe+4 7 <D$i&Mtiimz.m 
[0 0 8 2] 

02oit mutter- 4 7 (d^u—t ^ >-ymm(Dmwtt$zik%:7F-$-mx~hz>o 

@2 0i:^tJ:9i:, IUiJT*&;^4 7 fS, ¥W^2 2 0 nmt^^ ±0. 0 
2nm©Wbf (MM) Sr«»lC-C*9ig-r«3tSr^rLT^5o ^©±0. 

[0 0 8 3] 

Proof - 2001/05/01 
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(2 2 0 nm+0. 0 2 n m) ti^^A 2 (2 2 0 nm-0. 0 2 n m) b<D?& 

[0 0 8 4] 

£ib(^ IH2 1 (a) {dT^i-Ji^ic:, ^^Ax^jl^A 2 t^-[alTo^S(^ 
9iSi-ia*f»^^ LT, ^^Sb^^fc-frSJ;5icLTt«i:v\ HI 2 1 

(b) ^i-«t5{c, «»!Axi:«»IA a iSr*ix-€n««[|il, &Eta»9ig-*-|a 
^tlt, ffl»»e>r«r«rfc*5J:5^bTt>J:v\ 111 2 l (c) 

(Cl^i-j; 5Mx ji^-rsm^HI^»Ax^ai^-r5^llI^»A 2 i:^feo|5| 

A 2 1 oM<oBt»W*»* ^ojl$j£M5t LTlSg-TS «t 5 K UT t> J: v> 

o 

[0 0 8 5] 

[0 0 8 6] 
[0 0 8 7] 

i~*K»ftBig-c*>So El 2 2 KiSs^T* :©2j£|fti/-f*^-/v5 0it 

Linmm<Di&mi, 2 t*^ tfc^ w--f gii^mt^^ ^-f 5 

1 SrW-TSo If^e^a— /i^5 0£>@#:£ LT> ir^ 5 s/* * o 

Proof - 2001/05/01 
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% t-Fvy^57a ©fi^^-^i^fcH?) «fc 5 {^A^oiSiT- 5 8 SrfMfcp-*- 

SfctfcoT, t - fv^y ^ 5 7 a ©?fig^f ^§ j; ^ ( ^ ; ^ x ^ 5 8 
^57 att, fe^^rf^ir^^K^^SJ^WSrtoWK^Jio-r^fiSc 
[0 0 8 8] 

* 5 7±.\Z.\Z, 1M£B5 1 *5iW— 5 8 a SrKffbfc 

t — 5 7a, UyX5 2, *3 «fc T/Hiffi* = * 5 6^f$ti5 0 2£ 

i!5 i<z>R*+«|«Id^ai8*tfe3tSr ; e=^*ttJi-So 

[0 0 8 9] 

Proof - 2001/05/01 
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^<D^T-(y<mx^j:<, 0rtfcrtiTT-#5fIi£&## 

zbizm^mn&mm^ (rin) $rigj&-?-5~ t^-et, »p^fctM 

[0 0 9 0] 
[0 0 9 1] 
[0 0 9 2] 

HI 2 3fc£, §4 7vyJHB§§0^|r,Tt/p y;? 

l^T, r©7^yi|(iSH:, ±5zELfcHm<7)?f0S3 Lfc^ffc^—lf^v^ 
— ^tWi— m$L<D^mW-^— If^E-^a— 7^6 0 a~6 0 d £fflV\ 12 7(^1 

7^E-^3.-/H 82a>182d^ _h*E Lfc¥^# If 

-^6 0 a ~6 0 d i^g#^X.fc«^i^oT^-5 0 
[0 0 9 3] 

^iflJlz-f^^a-^eOa, 6 0b(l HMlf7 7^^7 1^L 
^l/-f*i?a-/U6 0c, 6 0dte, MSI*lt77^^7 1 £^LT, 

3[#<036igre*e— KSrWTS If^STtfafc-a-ffc*^ 6 l b {zmirTZo 
T% ^jgffcU— if^v?^-/U6 0 a, 6 0 b ^18^5 1f3ttt, PI— 

^l/-f^^a-;l-6 0c, 6 0 d dS^-TS l>— if ftte, 1^ 

Proof - 2001/05/01 



11#?=A0 0 9 2 6 #M200 1-134545 H: 27/ 37 

-lSST*fcS^¥#^^— tf^^a— ^6 0 a, 6 0 bas^l-SU— 1f3fc£>il£ 

#?°^6 1 a, 6 1 b UiJ:oT««[*te#tt^#^§jxfeu— yytb LTffiTj-TS 

[0 0 9 4] 

^«^^7 6 1 a, 6 1 b^bm^$tufc^^5^g$rt>ofc^-if3t 
[0 0 9 5] 

DM^7^°^ 6 5£5£l^T^ y U— * 6 6 ^^LT^^^^iBffl^^^ 6 7(lA 
7J$H5 0 *r=.*3fc#6affl;fr7 P 7 6 7te, JfSfl* ^fc<Z>-g|S£f|i«JfPleIS§ © 8 Kffl 

5o 

[0 0 9 6] 

MHI^6 814, A^^Hfe-*H5©l«em#3te^t>t^#¥3fflsW'-^^3. 

— 60a~60d(D if utfjijtm* it t juxjtt&m&ttm u ^ >-*s#b<z> 

[0 0 9 7] 

^Tt^^l 8 0a fc77^^-f-f^l 81a i:i5fii!ES«Rf77'f^7 
1 aT'^^Hfc^^U— tf^i^a.— /H 8 2a»f, IffiOiil, 2 
"C^Lfe^^u— 1f3g«dSrtjKSix^:2|£##:i — if*^a— 0 a &/fl^5 
J:5iatv^©-C, §W^F7 7^^7l a^fflSrfiiJSci-Si^dS-C^S 
„ #38, -hi$Lfc<fc ^i^l/-f^^a-^6 0 a~6 0 dlt }S$C<7> 

K^WbTV>5fc*. iliSB^7 7^^lrf<t5ii^T*#5 

Proof - 2001/05/01 
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[0 0 9 8] 

fc*3. 023 t^Lfc7-^*i*S2§Tte\ fil&I^J&TJ:^ 6 1a, 6 1 b 
V^V^S^ 0 2 4 J; ^ i^^^fr U-f ^ v'a 6 0 a , 6 0c^^ 

[0 0 9 9] 

£7c, ^U-f*^ a -^6 0 a~6 0 drtldrtjK^tbS^frU— 
Si LT^lg^li2i^Lfc^#^w-if^gtrfflv^5 fc % K*AS 
^S^g^B^jf 7 7 ^ 7 1 ofi $ 1 5 r i ^T*# So 

7^X(dJ;-oT<B3t^ (DOP : Degree Of Polarization) flS/hSK&SK 
[0 10 0] 

Mt.it vxnttfo&m^ (RiN) ^itsrtms©^ 7^vfij#<o 

, 02 5H, *mft^—vmm\zM^zmftonmiot>&3oomA&±<Dk%\z. 
. mte&o. i ~ i 5 gh z <Dm&ft&mm\^izm&(oftttft&m&*&'tm : g 

X^<? h;l/iT^5, 0 2 5 |£*rf «t 9 *a*tafift#t#tt, -150d B/H 
[0101] 

Proof - 2001/05/01 
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[0 10 2] 

[0103] 

El 2 3 *3«fcTJ<0 2 4 (^Lfc^-^i^g^te, ^^jg^-CfeSiS, 
±*!!LfcJ: 5 Sc. ^#U-1f^^-/U6 0 a~6 0 d^£;£bfcI&&ft£tB 

[0104] 

rom 2 3 *>sv>«0 2 4 ^Lfc7-^v*fMB*W:. ±^UfcJ; 5 i-WDMii 
{ti/^TMzMm-lrZiZ. bft-Q%Z>o 02 6tt, 0 2 3 &5V^m 2 4 {C^bfc 

o 

[0105] 

@26 fcUSV^T, *«C(©jSlf9*llT x 1 ~T x nfrtbmm£tltz.feg:Xx~~X n <D 

o rOjt77^^8 5(7)fei|S§±}I|j:, III 2 3 2 4 i^Lfc^^ 
ffi«{31*H^U^i«»(75 7^^i8i|iS8 1, 8 3iSOIf^C-CEll$*l/, iSL 

^<9ffiLfc«9-T5ADM (Add/Drop Multiplexer) ^jf A$^S*i^t fcS c 
[0106] 

Proof - 2001/05/01 
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^3feai(-fflV^Sm-a•^?FLfc^^ ^tLi-PSib-r, tcbX-&, 9 8 0 nm, 148 
0 nm&^GDEDF Am^m^tUt LT/BV^ - t %><D\t.m hfrXtbZ> 0 

[0 10 7] 

m^mx^^xmmm 1 R^mm^mm^^^mm^. m^^m^m 
tf huie^ i Rfftm t mmm 2 R^m tizxo xm& ztiz, %^m^<D^m^ t 

. 1 ~ 1 0 GH z i^^T - 1 5 0 d B/H zl^t«§tl, ^>-lt*S3£ 
[0108] 

[0 10 9] 
[0 110] 

tifrs mwtv>mmm^-v<D?£i£^£^x, 

5 r. £ dS-Ct S t SbmSr^-t-So 
[0111] 

Proof - 2001/05/01 
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[0112] 

i:LT^5<z>T% K«r*£tn£#-Ct, ^o^ffi^i<7)^^rRj 

[01 13] 

<D (3 0 0/1 3 0 0) fe<DW.&>Tt LT 1^5 ftfC^iHSWUTt) 
[0114] 

jwes: o . 3 &LT<D'h£t£mk Lxmmmffi-ftmfi&&<DBte&%&mz. it 

[0 115] 
[01 16] 

Proof - 2001/05/01 
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[0 117] 

*fc, lt^JS8<D^P^{^J;Htt\ mtZ&M&M*. 8 0 0 At m^-hi: L, iSJtB 
[0118] 

-^mm^m^^xm^m^^-^mm^mmmmm^m^nx^^^tz^ 

[0 119] 

o 

[0120] 

fcSV^iff^iS 9 £ fete 1 0 {dffigc^^^l/— if*^a—/l'&j£fff# 7-^*8 
[0121] 

Proof - 2001/05/01 
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[0®<£>ffiW£TO?] 

[mil 

o 

[ El 2] 
[0 3] 
[04 ] 

So 

[HI 5] 

[06] 

[0 7] 
[08] 

[09] 
[0 10] 

Proof - 2001/05/01 
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[miu 

i -L^tt«r^-ria-c*>s„ 

[012] 
lil 3] 
[0 14] 
[0 1 5] 

S0*ffifttt^-3tW^tt^-r4i-a'{-*5^SlH]»f» : f i:GR I N-SCH 

s^^raoff^, m^ftt^ff*, mtff^^-m^s, la^ft&^s 

[HI 1 6] 

o 

[El l 7] 

Ell 6 {^Lfc^^u— If^BOSB^Jfcfi*^ h/i^^-f ElT*fc5 0 
[El 1 8] 

Ei 1 6 i^i^ti^mw^-^mm^mmcDmm 1 ^LTt^sriiffl ufc^ 

<D I -L<RpttWj»^143i$mSr^-ria-e*>So 
[El l 9] 

El 1 6{c^L/c^^i/-1f^®OlHl^^(c^^-7 e K^i/-^-Y^^^5i 
[El 2 0] 

Ell 9l^Lfc^-r— ^K^w— r--< ^^©fllJ5fe«r^BI"e*>5o 
[E12 1 ] 

S»lib^^5^k-T^ ^^oW^iJ^-TElT'feSo 

Proof - 2001/05/01 
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[122] 
[02 3] 

[02 4] 

r (D^m^m^mm 4 <z>*s/b0ij ^-r 0 -e &> 5 0 

[02 5] 

WStoMWL3 0 OmAttx.fci^ tt5 JS^O. 1-1 5GHz«5l 
[026] 

12 3&5V^3:0 2 4 ^L7b^^i#i|ig^£ffll^cWDMi§{f i/77A©jR 
[027] 
[028] 

1 n — I n P £^ 

2 n-I nP^^^Ti 

3 GR I N-SCH-MQWffit4i 
3 a S C Hi 

3b GR I N-MQWI 

3 c S cum 

4 p-InP ^^—tm 

6 p-InP^7-7 KJS 

7 I nGaAsP^fty ^°J1 

8 p-InP7'Py^y^| 

Proof - 2001/05/01 
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i o pmmt& 

1 1 n-HllflC^ 

13, 13a, 13b, 13 — 1 — 13 — 3, 4 7 [e]#r&T- 
1 4 S&HH 

1 5 MMMRfttm 

2 0-2 2, 5 1 

3 0 $&W&.&^^-? hfr 

3i~33 ^mm^r— K 

50, 60a~60d f ^ — JV 

5 2 %\ U^X 

5 3, 6 3, 6 6 T-Y y * 

5 4 ^2U^X 

5 5 Jfc^T'f'* 
5 6 flEflf^E- — ^ 
5 7 ^ 
5 7a fc— hv-y^ 

5 8 ^/^^m^- 

5 8a if— 5 X* 

5 9 /*y*r—*J 

6 1a, 6 1b ffitiL&f&Xy? 
6 2, 6 5 WDM^^7 

6 4 m$Sm7 7'C'< 

6 7 ^^/ro^ia*^ 
6 8 mwrnis 

6 9 «^3tA/3 7T>r^ 

70 m^m^yr^^ 

7 1 ^8^77^^ 

Proof - 2001/05/01 
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8 1, 8 3 7"^ 



k i 



dsp IfiUJrl&^i GR I N-S CHmk<Dffl<DJW.£ 
tgr Isl^fe^^l?* 

K1-K3 

Pth H« 

ct, ct-i~ct-3 mm&w 
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\mm&\ mm 



20 ^as<*u-+f^f 




.10 pffllQS 

7 lnGaAsP#-f *y "7® 
6 p-lnP^-7 -y KB 
9 n-lnP^P «v :J f>^B 

8 p-lnP^P v*><?M 
2 n-lnPn'y7 7l 

I n-lnPgt6 

II nlfl 



MQW>Sttl 



4 p-lnP^^'--y-JS 
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[02] 



im 3 ] 



14 



s 



13 



V / / / / /■ 



3200 L ^800 // m 



-2 
•1 




ZZZZ2 ; 



1 

11 
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104] 
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[0 5] 
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